June and August) (5.8 \ m=+-\ 0.7 ng ml\m=-\1 versus 3.0 \ m=+-\ 0.3 ng ml\m=-\1, P< 0.001 in June; and 4.8 \ m=+-\ 0.9 ng ml \m=-\1 versus 2.0 \ m=+-\ 0.3 ng ml \ m=-\ 1, P < 0.02 in August), and were correlated with antibody titres (r2 = 0.3, P < 0.05 in June; and r2 = 0.8, P < 0.001 in August). Discrete FSH pulses were not detected. Immunization did not alter mean or basal testosterone or LH concentrations, or LH pulse frequency; LH pulse amplitude was increased (1.6 \ m=+-\ 0.2 ng ml \m=-\1 versus 0.8 \ m=+-\ 0.2 ng ml \ m=-\ 1, P < 0.02) and was correlated with antibody titres (r 2=0.6, P < 0.01). Immunization 
5) rams at frequent intervals. Antibody titres were variable among immunized rams (0\p=n-\46% I-labelled bovine inhibin \g=a\1\p=n-\26-Gly-Tyr at 1:1600 serum dilution) but mean titres were consistently higher than in control rams (P \m=l e\0.001). Immunization did not alter the semen volume, output or quality of spermatozoa or ram fertility, but increased the mean scrotal circumference (37.6 \m=+-\0.8cm versus 34.4 \ m=+-\ 0.7 cm, P < 0.001). Mean FSH concentrations were higher in immunized rams during two intensive blood sampling periods (in June and August) (5.8 \ m=+-\ 0.7 ng ml\m=-\1 versus 3.0 \ m=+-\ 0.3 ng ml\m=-\1, P< 0.001 in June; and 4.8 \ m=+-\ 0.9 ng ml \m=-\1 versus 2.0 \ m=+-\ 0.3 ng ml \ m=-\ 1, P < 0.02 in August), and were correlated with antibody titres (r2 = 0.3, P < 0.05 in June; and r2 = 0.8, P < 0.001 in August). Discrete FSH pulses were not detected. Immunization did not alter mean or basal testosterone or LH concentrations, or LH pulse frequency; LH pulse amplitude was increased (1.6 \ m=+-\ 0.2 ng ml \m=-\1 versus 0.8 \ m=+-\ 0.2 ng ml \ m=-\ 1, P < 0.02) and was correlated with antibody titres (r 2=0.6, Introduction Although the roles of gonadotrophins and androgens in the initiation, regulation and maintenance of spermatogenesis are currently being elucidated, their definitive roles are still unclear.
The differentiation of A0 to Aj spermatogonia appears to be sensitive to LH, while multiplication from intermediate to B2
spermatogonia, and therefore the rate of spermatogenesis, is dependent on FSH; meiotic divisions and spermiogenesis are maintained by testosterone (Courot et al, 1979; Kilgour et al, 1993) . Although testosterone alone can qualitatively support spermatogenesis in the rat (Boccabella, 1963) , gonadotrophins are also required for quantitative support of spermatogenesis (Barlett et al, 1989; Awonyi et al, 1990; Kilgour et al, 1993) . Hormonal profiles following unilateral castration indicate that FSH is a key determinant of the rate of spermatogenesis (Walton et al, 1978; Waites et al, 1983; Schanbacher, 1988 Kretser, 1982; Verhoeven and Franchimont, 1983; Ultee van-Gessel et al, 1986; Bicsak et al, 1987; Gonzales et al, 1988) and in vivo (Au et al, 1984) by a cAMP-dependent mechanism (Bicsak et al, 1987) . Inhibins, in turn, suppress FSH release from the anterior pituitary in vitro (Muttukrishna and Knight, 1990) (van-Dissel-Emiliani et al, 1989; Hakovitra et al, 1993) and modulate LH-stimulated testosterone secretion (Hsueh et al, 1987 (Al-Obaidi el al, 1987) and the testicular sperm density in bulls (Martin et al, 1991; Schanbacher, 1991) but to have no significant effect on the epididymal sperm reserves of adult rams (Voglmayr et al, 1990) or the daily sperm output of bulls (Schanbacher, 1991 (Voglmayr et al, 1990; Martin et al, 1991) or unchanged (Al-Obaidi et al, 1987; Schanbacher, 1991) (Wrathall et al, 1990; Boland et al, 1994 (Reichlin, 1980 (Sweeney, 1995) . The interassay coefficients of variation (n = 5) for three serum pools of 1.4, 3.0 and 8.1 ng ml~were 10.8%, 9.3% and 7.2%, respectively. The intra-assay coefficients of variation (n = 5) for the same serum pools were 9.4%, 10.5% and 9.1%, respectively. The sensitivity of the ovine FSH assay, as defined by 95% binding, was 0.4 ng ml~.
Serum LH concentrations were determined by a radioimmunoassay using the method described by Matteri et al (1987) and modified for use in sheep (Sweeney, 1995) . The interassay coefficients of variation (n = 5) for three serum pools of 0.4, 2.1 and 4.5 ng ml-1 were 8.6%, 6.2% and 2.9%, respectively. The intra-assay coefficients of variation (« = 5) for the same serum pools were 9.5%, 6.9% and 2.4%, respectively. 
Results

Inhibin antibody titres
Antibody titres were detected in bINH-immunized rams 30 days after the primary immunization and these became larger following each booster (Fig. 2a) (Simpson, 1984) .
The epididymal sperm reserves of rams were depleted using a frequent semen collection procedure, to examine thoroughly the effects of inhibin immunization on sperm production. The lack of an effect of bINH immunization on any of the semen characteristics examined, despite an increase in both the con¬ centration of FSH and scrotal circumference, was surprising, since it has been demonstrated that FSH (Walton et al, 1978; Waites et al, 1983; Schanbacher, 1988) and scrotal circumfer¬ ence (Willett and Ohms, 1957; Foote, 1978; Coulter, 1980; Cameron et al, 1984a, b) (Lincoln and McNeilly, 1989; Lincoln et al, 1990) (Findlay et al, 1989) , heifers (Scanlon et al, 1993) and bulls (Schanbacher, 1991) , but contradict studies in vitro in which inhibin enhanced GnRHstimulated LH release from ovine pituitary cells (Huang and Miller, 1984;  Muttukrishna and Knight, 1990) .
The results in this study might be explained by the hypothesis that an upper limit of spermatogenic rate is set by the number of Sertoli cells (determined during the prepubertal period) and that each Sertoli cell can only support a certain number of developing germ cells, adequate gonadotrophin support thus being necessary to approach maximal spermato¬ genic efficiency (Culler and Negro-Vilar, 1988) . This seems to be true for rats (Orth et al, 1988) (Al-Obaidi et al, 1987) and testicular sperm density of bulls (Martin et al, 1991; Schanbacher, 1991), but to have no significant effect on epididymal sperm reserves when rams were immunized as adults (Voglmayr et al, 1990 
